Despite an increasing interest in the potentially pathogenic effects of food allergy and despite the conviction of innumerable patients with rheumatoid arthritis that certain foods exacerbate their disease, little scientific attention has been paid to the relation between ingested food antigen and rheumatoid disease activity. Recent studies have shown that the absorption of food antigen may be associated with the development of circulating immune complexes in some patients with IgA deficiency or with food antigen sensitivity as well as in certain normal individuals,'-3 and that certain non-human proteins such as casein may become deposited in the skin of such people. 4 As part of a larger study of the effects of certain food proteins on immunological measures in rheumatic disease, we have recently observed a patient in whom the ingestion of cheese and other dairy products had an immediate and profound effect on her clinical and immunological state. Restriction of these foods produced a prolonged improvement in the patient's previously unresponsive arthritis. Conventional treatment with salicylates and non-steroidal anti-inflammatory agents had failed. Both gold and penicillamine treatment had had to be discontinued owing to mucocutaneous side effects, and prednisolone 10 mg daily (which she was still taking) had failed to relieve the intense synovitis and stiffness. Plasma exchange was tried, and although she obtained some relief this benefit was short lived. Azathioprine was also tried but was stopped because of intestinal upset.
The patient gave a history of multiple drug allergies, including sensitivity to penicillin, as well as the toxic manifestations of gold and penicillamine treatment. She had developed severe gastrointestinal discomfort associated with aspirin, indomethacin, and azathioprine, and rashes related to Elastoplast and detergents. At no time had she experienced respiratory symptoms on exposure to these chemicals, and she had never noticed an exacerbation of her arthritis after such exposure. Her mother (who also has rheumatoid arthritis) was similarly reactive to Elastoplast, penicillin, detergents, and aspirin, and also nickel. Her sister and niece both have asthma.
On examination, she was a pale, unwell young woman with widespread intense synovitis affecting both large and small joints symmetrically. Stiffness as well as fatigue lasted for several hours each day. There were no nodules. There was dryness of the eyes and mouth and a dry Schirmer's test. Grip strengths were weak (110 mm with the left hand and 120 mm with the right hand) and the Ritchie index of articular activity5 was high at 42. Investigations showed a normochromic, normocytic anaemia of 10 5 g/dl, an erythrocyte sedimentation rate of 110 mm in the first hour, and normal immunoglobulins. IgM rheumatoid factor tests (Latex and sheep cell agglutination) were negative on numerous occasions. Circulating immune complexes as measured by the Clq binding method6 and the rheumatoid factor binding method were present in a titre of greater than 250 ,ug equivalents of heat-aggregated human IgG. No cryoprecipitate was detected. C3 concentrations were normal at 96% of normal human serum, and total haemolytic complement activity was 60-90% of normal human serum. Estimates of reticuloendothelial function using clearance of heat-damaged red cells7 showed prolonged clearance on more than one occasion. Radiographs showed many erosions in the carpus and metacarpal phalangeal joints as well as proximal interphalangeal joints and metatarsal phalangeal joints.
TREATMENT AND PROGRESS
Since her early 20s the patient had had a passion for cheese, consuming up to 1 lb (0 4 kg) a day. Although there was no clear history of allergy or diarrhoea after eating cheese she agreed to try the effect of restricting dairy produce, with the elimination of milk, cheese, and butter from her diet. She continued to eat meat, including beef.
Three weeks after starting the diet she began to feel better-both the synovitis and the morning stiffness diminished. She was reexamined frequently over many months, and eventually morning stiffness completely disappeared and the synovitis almost completely resolved. In addition to an improvement in clinical measurements (grip strength, Ritchie index, visual pain analogue score) the erythrocyte sedimentation rate improved and circulating immune complexes disappeared. The improvement was maintained, apart from when she inadvertently ate dairy produce again-after which the symptoms returned within 12 hours. After 10 months the patient agreed to rechallenge tests (see below). Apart from the period after cheese challenge, she has remained well and fully mobile with only minimal residual disease activity, and she has stopped taking prednisone.
FOOD CHALLENGE
The patient was admitted and over three days she consumed 3 lb (14 
Comments
This patient did not complain of food intolerance, nor did she manifest any of the usual features of food allergy. Nevertheless, she did develop IgE antibodies, as shown by a positive RAST test when challenged with milk and cheese despite negative results of skin testing with milk antigen and only weakly positive results when tested with cheese. Lessoff et a19 suggested that available tests for milk hypersensitivity are inadequate, as his patients with milk intolerance and allergy showed far fewer positive serum and skin test results than those patients with intolerance to other foods. In his series of 100 food-intolerant and allergic patients he did not describe arthritis as a symptom. Nevertheless, as our case shows, the patient may not relate joint symptoms to the offending food until that antigen is removed from the diet.
Several animal species have increased gut permeability to globulin proteins and macromolecules during the neonatal period.tu This permeability disappears with the maturation of the intestinal cell."t Although human infants are far less dependent on gastrointestinal absorption of proteins for their passive immunity, neonatal sera contain a higher percentage of antibodies to food antigens than do adult sera. The direct association of neonatal exposure to bovine antigen with the later development of childhood eczema and asthma12 may be an important example of increased antigen absorption with the development of a disease state.
The normal adult intestine is also permeable to macromolecules.ia Factors 
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